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Summary: The study aimed to determine if Salmonella enterica isolates from the floor of pre-slaughter
holding pens were genetically related to isolates found in swine, held in those pens, post slaughter.
Pulsed-field gel electrophoresis (PFGE) typing was used to determine genetic relatedness. On seven
occasions, 100% homologous PFGE patterns were found, i.e. the pen and pig isolates were identical.
This suggested that pen to pig transfer of Salmonella enterica occurred. Isolates from PFGE patterns
associated with pig to pen transfers were more likely to occur in the S. Anatum, S. Heidelberg and S.
Typhimurium serotypes. The ability of an isolate from a pen to rapidly infect animals housed in the
pen may vary within serotype based on factors described by the PFGE pattern. This may explain why
some S. enterica serotypes are prevalent in swine but not in pork products or humans.
Introduction: In a study examining samples collected from the holding pen prior to pigs entry and
then from the gastrointestinal tract of swine after slaughter Rostagno et al.(2003) observed that 26%
of swine S. enterica isolates were the same serotype as found in the pens. This finding, and others,
suggest that the holding pen in abattoirs is a significant source of Salmonella enterica in swine
entering the slaughter floor (Hurd et al. 2001;McKean et al. 2001;Rostagno et al. 2001). However,
similarities in serotype are only suggestive that isolates are related. Therefore, a study was conducted
to determine the genetic relatedness, as determined by PFGE, of isolates of the same serovar found
in the pre-slaughter holding pen and the pigs at slaughter. 
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Materials and methods: Observational study design: Three replicates were conducted at two high
capacity abattoirs. Each replicate included four groups (~150 pigs/group). For each group, the holding
pens were sampled (6 pooled samples per pen, consisting of floor swabs, and residual liquids and
feces) prior to the pigs entering. After holding and slaughter, cecal contents and ileocecal lymph
nodes were collected from 30 pigs randomly selected from each group. Sample processing: All
samples were processed by bacteriological methods for the isolation and identification of Salmonella
enterica After culturing, isolates were serotyped at the USDA National Veterinary Service Laboratory
(NVSL), in Ames, Iowa. PFGE profile determination: For the isolates of interest, those with pen-pig
serotype matches identified previously by Rostagno et al.(2001), the genetic profiles were determined
using PFGE. Data analyses: Step 1. A number was assigned to each unique PFGE pattern. Step 2. For
each run, pen and serotype the data were examined for the presence of 100% homologous PFGE
patterns in the pigs and the pen. When a unique PFGE pattern occurred in a pig and the pen this
was designated as a pig-pen PFGE pattern match (Table 1). Step 3.When a pig-pen PFGE pattern match
was found, that pattern number was assigned the attribute “PFGE match”. This designated that based
on matching PFGE patterns it appeared that the isolates had transferred from the pen to the pig (Table
1) Step 4. Contingency tables were used to compare the prevalence of isolates from “PFGE match”
patterns across the serotypes using Fishers exact test. The null hypothesis was that the proportion of
isolates from “PFGE match” patterns was equal across all serotypes.
Results: The number of PFGE patterns identified with 90% and 100% homology, by serotype, are shown
in Table 2. The 100% PFGE pattern pig-pen matches occurred on 7 occasions in 6 clusters. These
clusters contained 50 isolates (bottom row of Table 3). The 90% PFGE pattern pig-pen matches occurred
on 15 occasions, in 4 clusters. These four clusters contained 192 isolates. The proportion of isolates
from “PFGE match” patterns was not equal across all serotypes (p<0.001). A greater proportion of
S.Anatum (n=27/70, 38%), S. Heidelberg (n=4/12, 33%) and S. Typhimurium (n=11, 24%) isolates belonged
to 100% “PFGE match” patterns i.e. with pig-pen PFGE matches (Table 3), compared to the S. Derby
and S. Infantis for which only 10% (8/82) and no (0/11) isolates respectively belonged to PFGE patterns
associated with pig-pen transfers. 
Discussion and conclusion: Serotyping and PFGE patterns are methods of categorizing bacteria
isolates. We found an association between having a PFGE pattern associated with a pig-pen match
and serotype. That is, some serotypes, S. Anatum, S. Heidelberg and S .Typhimurium, were more likely
to contain isolates which possessed PFGE patterns associated with pig-pen matches. The ability of
an isolate from the pen to rapidly infect animals housed in the pen may vary within serotype based
on factors described by the PFGE pattern. This may explain why some Salmonella enterica serotypes
are prevalent in swine but not in pork products or humans.
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Table 1: Example of a method of determination of a pig-pen “PFGE match” and assigning that phenotypic
characteristics to a PFGE pattern. This example is for replicate one, pen one, S. anatum. 
Table 2: The count of 100% and 90% PFGE patterns and the number of isolates ( in brackets) 
found within each serotype
Table 3: Frequency distribution of isolates by serotype and PFGE pattern phenotypic behavior. The phenotypic
behavior describes that on the same day a 100% homologous PFGE pattern was isolated from pigs at
slaughter and from the pen floor prior to the pigs being placed in the pen. 
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Summary: Comparison of serotype, phagetype prevalence and antimicrobial resistance profiles for 2002
with data from previous years shows an overall decrease in the number of Salmonella incidents in pigs.
Nonetheless, the most frequently isolated serotypes remain unchanged, with an increase in S. Typhimurium
incidents. The incidence of antimicrobial resistance for all Salmonella isolates from pigs during the study
period showed increasing resistance trends to tetracycline and sulphamethoxazole/trimethoprim. However,
the isolates remained sensitive to the majority of antibiotics in the screening panel.
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Introduction : This study describes the surveillance trends for Salmonella isolated from pigs in Great Britain
over a seven-year period. The current use of in-feed antibiotics for both preventative and therapeutic
purposes in livestock production has raised concern in relation to the emergence of antimicrobial resistant
Salmonella from pigs. Trends for the major Salmonella serovars isolated from pigs are also considered. It
is currently recognised that the majority of outbreaks during the summer months in England and Wales
were primarily due to Salmonella infection linked to consumption of pig meat (Smerdon et al., 2001).
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